Roles of lactate and its interactions with acetate in maintenance and biosynthesis in bovine mammary tissue.
Mammary gland tissue slices from three lactating Holstein cows were incubated in Krebs-Ringer bicarbonate-based media with varying concentrations of lactate and other substrates. Conversions of 1- and 2-carbon-14 of lactate to carbon dioxide, fatty acids, citrate, glyceride glycerol, and lactose were determined. Effects of acetate, glucose, beta-hydroxybutyrate, stearate, and pyruvate on lactate metabolism were evaluated. Oxidation of lactate increased asymptotically with lactate concentration. Low acetate concentration stimulated oxidation of carbon 2 of lactate slightly while higher acetate availability inhibited lactate oxidation. Conversion of lactate to fatty acids increased linearly with lactate concentration. This conversion of lactate was inhibited strongly by acetate. Significant conversion of carbon 2 of lactate to glyceride-glycerol but not lactose was detected. Bovine mammary glands have the capacity of utilize sizeable quantities of lactate for oxidation and lipogenesis. Both phenomena are highly dependent on availability of acetate. Pyruvate dehydrogenase and citrate lyase could represent important regulatory sites in vivo for determination of tissue preference for acetate over lactate. Results indicate factors other than an inactive malate transhydrogenation cycle likely limit glucose conversion to fatty acids.